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THE  COMPLETE  DESIGN 
of  a 
REINFORCED  CONCRETE  STREET- CROSSING 
for 
TRACK  ELEVATION. 

5he  location  chosen  as  the  site  forthe 
structure  designed  in  this  thesis  was  the 
intersection  of  the  C.M.&St. P.Ry, (Bloom- 
ingdale  Road)  and  N. Western  Avenue  in  the 
city  of  Chicago, which  is  at  present  a  grade 
crossing.  The  general  layout  of  existing 
conditions  as  obtained  from  a  survey  and 
from  records  in  the  office  of  the  Division 
Engineer  is  shewn  on  Plate  I.   It  will  be 
observed  that  the  angle  of  intersection  is 
practically  a  right  angle (  89  degrees, 36 
minutes).   At  present  tho  space  along  the 
north  side  of  the  tracks  is  used  for  street 
traffic.   In  order  to  allow  the  continuance 
of  this  traffic  after  elevation  has  taken 
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place, the  general  design  as  shown  in  Plate 
Il.wlllbe  adopted.   The  tracks  will  be  shifted 
as  indicated, and  also  the  north  curb  of  the 
street  so  that  a  space  of  15  feet  remains 
between  it  and  the  north  face  of  the  retain- 
ing wall.   Plate  II  is  shown  merely  to  give 
an  idea  of  the  proposed  work, and  the  dimen- 
sions have  been  modified  slightly  in  the 
final  design. 

The  actual  work  of  design  divides  itself 
naturally  into  three  parts  ,as  followG: 
I. Design  of  Slabs. 
II.   "    "   Piers. 
III.    "    "  Abutments. 
The  discussion  will  be  divided  similarly, and 
we  will  therefore  take  up  the 

DESIGN  OF  SLABS. 
The  computations  for  slab-design  are  shown 
in  plates  III  to  IV-a  inclusive  and  the 
detailed  drawings  on  PlatelX.   The  general  con- 
siderations involved  are  as  follows. 


The  live  load  consists  of  Cooper's  E-50 
loading, and  on  account  of  the  presence  of 
12  to  27  inches  of  ballast  helow  the  base  of 
rail  the  stresses  due  to  impact  were  taken 
as  50^  of  those  due  to  the  live  load.   On 
account  of  the  large  ratio  of  the  thickness 
of  the  Blabs  to  their  length, and  also  the 
generous  allowances  of  ballast  and  slab  rein- 
forcement, the  live  load  was  assumed  as  spread 
over  the  entire  width  of  the  slabs.   The 
longitudinal  reinforcing  consists  of  square 
corrugated  bars (l "and  3/4")  es  shown.  These 
bars  are  placed  with  the  straight  and  the 
bent  ends  alternating.   The  shear  reinforce- 
ment consists  of  1/2"  babSjbent  and  spaced 

as  shown.   The  lifting-stirrups  consist  of 

round 

round  U-bars  imbedded  inthe  slabs  in  the 

gravity  axis.   The  calculation  for  the 

location  of  these  stirrups  is  shown  on 

Plate  V,   To  provide  for  drainage  the  long 

slabs  have  gutters  sloping  toward  the  curbs. 


while  the  sidewalk  slabs  slope  uniformly 
to  the  abutment.   The  joints  between  the 
slabs  ,and  between  the  slabs  and  the  abut- 
ments are  filled  with  a  1:2  mortar  and 
waterproofed, 

DESIGN  OP  PIERS. 
The  design  of  the  piers  is  shown  on 
Plates  VI  toVII-b  and  the  detailed  drawings 
on  Plate  X.   In  designing, the  slab  reactions 
due  to  live  and  dead  loads  were  considered 
as  a  uniform  load  on  the  cap, and  the  cap 
itself  figured  as  a  sontlnuoas  beam, except 
between  the  columns  where  it  was  figured  as 
a  simple  beam  of  shorter  span.   Stirrups  and 
bent  bars  give  the  necessary  web  reinforce- 
ment to  the  cap,   Thw  center  pier  is  somewhat 
heavier  than  the  curb  pier, and  in  it  the 
column  pedestals  are  replaced  by  a  continuous 
base  or  wheelguard  running  the  entire  length 
of  the  footing.   The  footing  was  designed  as 
a  beam  and  1" square  bars  were  provided  for 
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tensile  reirforcement.   The  web  reinforce- 
ment consists  of  3/4"  bars  bent  in  the  shape 
of  a  W.   Transverse  bars  were  also  placed  in 
the  footing  to  provide  for  tension  in  the 
cantilever  section  of  the  base.   The  areas 
of  the  footings  are  such  that  the  bearing 
pressures  are  the  same  for  all  piers, to  avoid 
uneven  settlement. 

DESIGN  OF  ABUTMENTS. 
The  abutments  are  of  the  massive  type, of 
gravity  section  above  the  footing  and  resting 
on  the  earth  without  piles.   Their  design  is 
shown  on  PlatesVIII  to  Vlll-b  and  the  detail- 
ed drawings  on  Plate  XI.   The  footings  were 
designed  so  as  to  keep  the  bearing  pressure 
below  4000#/square  foot.   The  following 
forces  were  taken  into  consideration  as 
acting  on  the  abutment:   (l)Earth  pressure, 
figured  according  to  Rankine's  METHOD,  with 
a  surcharge  of  10,060  #/foot  of  track  spread 
over  a  width  of  13  feet.   (2)Reaction  from 
the  sidewalk  slab.   (3)Weight  of  the  abut- 
ment.  (4) Horizontal  earth  pressure  on  the 
footing. 
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These  forces  were  resolved  into  two  forces 
one  horizontal  and  one  vertical, and  the  re- 
sultant of  these  last  two  forces  was  then 
found  and  the  bearing  pressure  calculated. 
Transverse  bars  were  placed  in  the  footing 
to  provide  for  tension  in  the  cantilever. 
The  slab-seat  is  so  designed  that  natural 
drainage  over  it  is  possible. 
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